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*jh obiJectives of Projiat 1.2, *Sbock PbotqapbW,* vane:

(a) To awmot t!* date availabie for t~i free-air ymsisurt.

distan*c wa, ad %a~ iuvwet4ato iba effects of !AMrgeyild. erd

'varylqg altitul*s cc sca-ir'g.

(b) To Obtain ba ic radium-t im Uat ina a am.bomeaugem

atxge~rew ina order to iavtrcUgate the Offeets of a reel Stncepbere

n air shooks resulting frou frae-osir shots.

In cd~tion t3 tbu requi.-e4 datek, aback rAdiwe-tim data were

obtained a1~g the surface, S radiias-tim data of a tool inner saw

witbia the aback sphere were measured.-

All tUs dtaL were derived 'rm film obtained by Up~rtac,

Urmebowe wA rio, Lmc.

based eo!A-'- on the egreemast. or the scaied radim-time ed

~~evreie~ tdata ut 360 I&Lwz andft

with tba stamdax.', Pmre-air curvem, um e wv~izl-i;.. :ii -'-

aypear to to valid fog utj wItb yield~s %V to 1- I) amA bet.-uta of

bust qp to - 12,000fet

A comrico of the borlsontaV- -- atim"Prre) sal

wertical (cou-hcm-;r~ezvae atwneptsre) sbock arrival tl'ai Isie urtloatod

that the ratS of vertical *book grwtb vas greater t'-A that of the

horigoutal. 3Awever, thm VallWtty of OAeSe velocity differefteas is

vwry %4Rbtful becase* of the &Teat scatter ina the vem'ica,"I data

Concliuloasm arm not varrented.



ba~d poc the aurram raft=-tmt1 data of Aflghcri &Ad Smot

wA thin evrprosevre distawit data in tli Ibcb region obtained from

librl the usar-LdaIi bi4lbt of bust c~mf caaU be useud vltb'n
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Project 1.2, "A3bock ZA4 e. dvAl rolea on Operat~ion

Dominie.

For the Fibs h 1 .'leAs t•is protect vns eatablti?-.d Initlal.4

to Cooperta ite , ?M.4eet cqA.2, 'OC-tlet1 Phemimeoloey if Hihh-Altitude

Nuclear Dctonadons." fr. owder to mz,,o:7 Lhat U1.. : *oulr. be adequ ite

cowsrae of the blast &'r shock pbeiume. ami to evaluate fits

of these evnta suitable for a future anslya'e from this stodIpoint

ftlam of &ll shots wVr5 wxmmiie8, and in the course of the •.muLtlon

s-auraento Vero RMd of the two met prmdoinng, from a blest view-

point-Shore Tight Rope and Blue 0111 T, lple Prime. Tb.. maarr-

mants vere by no meaa as comlete as thoe report-ed by Projtect SA.2

(efaeonce 1) nor vere they signiflcantly different. The analy•i•

of the results of thee shots Is to be carried out under anotber

task for vhich the Iabomtory ha been f-d#4.

lAtar. Project 1 2 w" funded by madquarters, Defense Atomic

3upport Agny~t•o eftrry o-t an invetstgattoo of the blat ad sa•xk

effects of stivected shots of the Doinic dianostic aerien cars ied

out ut Christmas Islaid The ftnding of these latter analyses Qe

preaentvd In this report. Analyses of the Fish Dowl eweno am .

be rported under anotber tsk

T..a author Is indebted to * oeser* D. F. lansen, N. P 6bulhr, Jr.,

D. Serves, and R. C. Schbnlderban of E4gerton, Oermoelaaen end

Orier, Inc. for their coc'pratlon
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The utbo ackmloda %a Is vrtic-aaly indebted to c. 7p

Dieter, A N tvm' w, C. L. Kearm for tkair coatritutions to

this 7.4ec8
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SECRET

te pbotography, vhlcb vs carried out by Edger-wn, Crweohauwen,

and Grier. Inc. (EG&GP for the L. Q Am•, !.e! •N C..amI•-wn Und

used for d4Ignoetic pwpcos. va also usable for &bock phenomna

masumets. Shock poiltion-tim data could be derived from tho

film of variou sbots, szA from such data, pez* shock oteoprwssue

as a function of distancecan cit ealcubetod.

1.1 0•-3 . The prim"ry obje.tivrv vpr*.

a. To augient the data available for the expirical free-air pres-

ure distance curvt (Reference 2), gud to lavestigate the effect of

ncrrAted yiei., and wrying altithe or. acaling.

b. To obtain basic shock radt.m-tive data in a non-txogerwous

atmephore in order to inv*etgats the erect, of a real atmophere

on sL shocks inulting from shots fireid In free air.

1.2 la.ka . The entrical free-air presse distace curve

for I kt at *st level conditions (Reference 2) vas based up nie

fres-air soots e~ieh ranged In yi.ld from 1 kt to >4(i kt and i -:'-

tuds from appromizat,1Y 3900 feet (MBL) to 2O:.',)O feet (W: '. The

air drew of Dowinic presented an opportunitty to aztend the range of

yields and altitudes of free-air burws.s that might be arliled to the

standard curve

... i L SECRET AI"•... •"*i1 .. .. FORMI:RLY RE$iRICTED DMAA



VU. I *OSt4ftloU of that eff~ct of tb* DI-hwVcuO~v Atwbphars

c~ *u~ "OeF Pftatilm U4A b#O5 r*errtt" to uujg* eIurrac3 burst* wA

to N,, Cberu~mo. -,w &urf~ce bnretx wero of lialted valm bevssa

of %1- ipj'xrart fo.cwPIP of energy iipvtrd vtieh could1 nut be separated

abso1l&texy frim tbeochmeno efrects (INfreaoes 3 wa 4). The

ChaoeroiA ta.t (riforunas %) vore also ItisUA b"Amae of the large

WbLta4 en-ca " t~e ua~ortalrt1*o of the Sarde tr positions. In

rea~l atma b*et the sbock volocity to greater In~ the %T'veM 4tr~ect4-

~ thas It to hnrlsovt&1.i. at a gin distan~ce. This

Csret can beat We UwetsA ce teviote of Umro Yi.IAi it va bcpd

that t~oes Urfrtuzfuce In tkb ertSt~t.& (Wver4) oMn horleotal ob.-aok

tVaut wwill be m~emrao"l. 6 - the large-11614 Domiale &bats

1ý_ V fNts Tor tato ts *'srlqg a bromA romie of ytelft wAl alti-

1,040 vore exaaiwA t As 4te.l. Tooe% etw UnObjeetiwee eand beep the

amlysts witid rommbla bevails four abets voe sesloted. The

primary beals of aboiee vw 71.IA, &md. of cow s. what Was Neawv-

able is the fila, Tth fcmw ebet sol..t*4. togetbar with other ,ý, I g

~ '~**,sI I 4 In

cc" some Tie&, 1*14iht of lhAret Air Proasure Air YearM LIwA
MI3) at 3WA at X)p

Ris. de 0a .8154.025 Wt 9.1o5 ft 733 ob 11.r C

stab"r 7 65 #30 " 11,810 ft (A3 o .6

Uousata~je 9. s*. 06 pt 12,130 rt 65,6 mb 7 v C

0ine .8104.03 mt '),00L tt b%9 ob 16.0* C

I'L.ftItball yield (to sra~lir)

SECRET
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2. AIIALrrTCAL =

Faiu-tive data aktalnd ftam the fila. were fittad by the =nthat

of lout ataares, vitb a smooth .wOW~cal ractles 'ut1ah could be

41ffgnutiate& to give Us, aoute v-I=,It7 as a fuction of distance.

Thu,* e ro two fitti'a ,=.nim wed in "toI aaaI"s1.

2.1 Bu'fso~e Pittirg at r or Usm surfus data In thb Hub

rewion and other son-fr~e-air 1%bsmomma tbm fvactica va* vu s

paysaueia~ (Dssremzve 6) or tha farma

lot r -C *q(U3 t) * (bt?.. (log stCa )ago (1)

Oif far*Itistion yai~la:

Where r 0 *bock dijstanc* from surfe.. taro

t a tl.s

C, C1, .. Cm ft eonstanta

a - order e~ pol.ynulil (usa.ly between 2 and 6)

V a *bock vvtlocity

2.2 Frre-Air-Pitting 7wictions. For the tres-aJir reAx%=tI~M

Cata the fittiag fvtIaclc Vag of the rors:

SECRET



A fl +A A ) .

%imrs A, D, and C ame Ccmta&n

r aback rail±u

t ft time

9 a ahoak volocltyr

The derivatloa at Equauons 3 ewd 4 m be roiamA In btr~fziee 7.

2.3 CE~o~tutoa of '.rusu-e. 1%-e sbact velocity derivedI frcm

both fittIiug methods vu use to cslcux1.te owprsaaturee bV we of

v, [x . i % (5)+

* ~ 1) (.-1) 1 + % Kj

so Ott

3*i g7 ; K Is-W 0I (K,-K) 6

P 0 peak abocic overpressure

is a(79 +1)/(Y. .1)

KO (0a ' )/(70 - 1)

14
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78 a ratio of specific beatu at sbock front

70 a ratio of specific beat& in frcnt of shock

X a =-I =%=bar, U'Co

C° a -abient speedl of sc,_d

2.4 gcall4n of Data. In order to cczeae the bomogeo free-

air and surfa&s dats vith previous work,the data were reduced to

standard see level conditions

Poo" a• ik pal

Too - 2•es'x

wing Sachs bealftg (ftrezca 8).

SECREI



3. MSUIUS UD DbSiBSIOM

nt fi:' mmed1~ ts Sfalt ua21Sm ise1Ited in Table 2.

TABLE; 2 PHOTOGRAPHIC 1PL.L

S&O P hoto- Namse 3Suminal fai
bflt ima Mo. Voe~ to V z fromi LmAt~ rate

Stti~on (rt) (MR) (fr/ace)
236ord 11101a A/C 298, 162,915 75 95

111019 Alc 29W 3.641.55 73 99
Somsatasnc IZ426 A/C 299 196,570 50 76
DFUCn.!~a, 109015 A/C 99 99,100 75

W914 A/C 2s0 99,720 75 110
8=30t U4~754 A/C7 2S6 89,200 75 11D

All af te dati pewztel ware teriy's4 from film taken from air-

craft. Film obtaine as tý* awface vers not wed,bsecaiu the cloud

cover obscured the grwtha of the free-air abock front. after a1)oc)t

1tweafa"Y, LAM ciNVs -1-1.41 ai..as va.-Ae 3%'% t:at, the eiturfs Wee

not obearymble.

ran PrInry VirobemI *mcomtre4 Iin the film mead vere the

winertainty of itre-aft paosition and the elovd cover vblcb t&%=-'3 to

ohectr the suarface phemomenoloa.

All In all the quality of the I;C finh4t Aas~ vx4c-Hnt. tho.

Bighorn film were p~rticula?1y Soud.

Slable free-air datat veoe obtatlzsd for Dibom Rousatonic, &.A

iunacawda; surface redirm-ttme data voer m&-imnblo in the Bighorn

WA Surset films.

16
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3.1 Meonooy A varýea of photographs of Sbot EBghor Is

presenlted in Figumz 1 tbireAugh 5. The events illustrated ky thiese photk-gri;;hs

vwm ohe rw-bst Wam at mfim"3j sauaba-cc all of ti".0

slots extaimad-

Pbotcarao W. tof sera~tA V t$71cal for &U shots. Ths

1i4midt abot&k vAM the fizeball am vlruile. 7igwe ' &bowe the

'-' ab acok, im= -Amt ~appe t- bot a sh*ck close bob-4-.

A claar17' Wim1-. U1w mo eMja-eat tA t~ ft-ral., &M ma4firaroly

-oo2ler tb=a the firebal (.e the Mal U I"*t l-es*). SA &3.O

vitasib ua tbia phctorx. Tto cool iw to-- alptrw4 in all shuots

ar-tued at eabo~ta the tim of abock bmakmý7. rFgas6 -- aid 4 o!

tUs **rise, p..4tt of the sm frm shas the f~tr~w &6eTO1w&7u& Of

the Sacitent wav, the cooler Inaur acn, "i the 13tomractI 01 the

shock aM the sirface. The iaot~nt shoc to wlonger vu*1bU Is 5.

but tUs Inatractlas of the abook ean the swfwto, " tbor WIlOS elo;

ebawer tefet Lr komrmt. got* that the ecol -.0 "raStst-It

Is tisible an "o or the rUSI. fimrebal-

The Inner acme rtdi-t1ma data vtre Waced trrm the 3b~

Uamatemlc. an rtimonasd~ MW~ em wpr* ritted by a twett~ow of the

form of Eq;ia.;on I third order mbexelt~s are abom s U tlwtre

e,7 nd I el. ratl ~octy.4±nitanoe dtat, TablO t

show- tbat the frost or the 1nwwr tom doeg not behaeie as a .:- --k.

* fte Position t1m h-4 0=7 Of this avpareut shockA u# mot UMWumble

17

SECREI



TA13LF 3 I~NNER ZONE FROSTAL VEL()ITY-DISIANCE DATA

3ieborn somate'nic Rim=&"a

(ft) (I/e)(rtqes.)

2w00 1500

2600 - u%0

2600 810

sw5 1330

-5000M ~

5500d 1310

3.2 Tv". Air paa or Sh'tLi 31gbcra, S~stam1e, uwA R1.aoub

the frv-oAfr Sback axTIV9l-timS 8.-t& vw-- "MO~W'" ast VA Zblht

pqr*l.1* to tibi aufeoo, I.e.. in a ?bonps" MA~..:u

vartleafl7 &,o--o wep &-rop S .#, in a wvh ý av"Vbwo-

?Loua of the basl r wtis ta. 4ietb bulsta1 wd vwrtic.1,

t~trwith um fitt.4oa~ c e. m tka eog*fff-ia oth of the tittLz
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The 1-rzo'a and vertical obock arrivia-tim c'xvze for EI4ZUo'kt

JOxwat-mic, ar-4 Rirx'oaml are compar*4 in 71gnmes G. 7, anti S. Alth~,h,-

tLest crx'*,, 1xriicate that the sb~ck vue grvn fastar verticall~y

tb.aa beritctal:L7, the scatter of tbha ra,1ius-tim data, "Ircu~lar],y

the 7Merticl iata, mm great enovo to cost serioms aoubt an

th2 aslil~ty of differences In valocities. Aelfer to Figucres A-1

through A.6 Ina Lhe Appenamx Nurther, there o &sAnot)~r ymrbles. saed

that So %Me fittizag A~tecto Itself. The fmatios use, Equatit-i 3,

ft &-igw for we with the bomectetm free-air situation andI

not for tbo vertical fr@.-air cawe. The effects of this turctior

xvmo vertlcal ta~m.fimat~ data vI"1 ravcdre fmmrtber Iiaieetigation.

eomoolons~ pertaaining to shook pro.%4&Iam UA a no-bommusoum

atseshert bmsod Voe these data are oat virraxate at this tim.

Peak shock overpressure-die tance data in Ush bomageneove 4t=e-

Phare for Sloan. Nomeatosic and Rinconazn m7 be seen in Figures

5. 10 aznd "A.

I Scalei Free-Atr N~ts. Tr* homesa~eo free-air shock

arrimla-tima data, for ft,2aorna, Fousatonie, auii rU.~oM.4. rz.4taed to

1I kt at eat level consltione are presented 'An Figure 12 All tbr*,-

**Z~a of data are in agreemnt vritt the standwAr mwe.

The re4te*4 peek shock or s e-Ia CMta are ecmupari4

to the eVIgurleal -1 kt frmc-air curv In F1gure 13, Xighmrn a

DAWtGocic are In close agree%-nt vith tba cumv. The slor. nf the

Piocona~a d*,. ts slightly dIfferiat buit Ile-. weitir the scatter of

the st-air4dr cu~'ve.

j 19
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mooed solely mUmv eart*L ýW the aZ-zm of th-me r± --!I=

tine a4 overpreeesur-4Istanc data It appears so thou4 the

emiricel free-cir aurv are vallAd for yields as bigh as - 10 Xt

and heights of burst a bhgb ma 12,000 reet.

1.14 ft.-!a-e Dt.te. i• t ermctic• of t•e shock -ront and the

ocema sutrace aypse- e& am ellipse in the aircraft filzo of several

ebots. 3kasuments made &loci the 1*30? axis of the ellipse coulil

be reea as a diamter provided that the major axis coincided vith the

llnJ farmod by the plane of inelmemnt. and the surface plane..

It vu powsible to mse useful surface mesuremats u. B4.;horm

ant 3ume. The srfawe rtdw-tLm date are ccz.arnd' to curris

derived fro& the near-ideal arrival tine height of. buret (HDB) cLarts

of tterem*e 9, in Figure 14.

Th S•wset ere;•,rimtal radim-tim data sAn the scaled WD

arrival tine data are in surprisingly good agreemet.

The igho• a experimntel data are displaced from the scaled SOB

chart radiu-tit curve, but these data Ule Vithin the stated rell-

ability lUnit& (* 10%) of the WOD chart (Peference 9). ?be divergence

of the lighorn 4ata from the curve increases Vith tim; this 4ncrmae

is attributed to the Otarea•e in the optical madaflca.tion caused

by the aircraft movin4 tartber away fro veapon e*-o.

Peak sobmk owrprewssr,*t.e,.ace data ,zer calculated in the

Nhcb region. (The ftch ste" V not visible; it Vas assumd to t-

bIee foreod by the tine the sinface abck bad reached a distance

equal to the ;*1it of burst.) Tbhse experinte.l data are comered

20
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to Surface ptsuau-%4.i*u,%e cW'' Lr3r.i &..s..

ýroassv~ ?bai4t c? burst :h!-.rte ,F.ýfere-v' Q, it, FPrc-ut 45 ar-J 26

Irro Crt&"ut of tbs Sumset pressure-disa1.aec date. '. not La

agrrce~t vrith the near-id5ecl evrw-e In the comparable rations.

CHx te =nxri~wnt4a1 Sw;tst elhta were axtrapole.~-d- dt.4erv%.-

pru.ceftne-tba extm~poiatod 4AtlI vu~wX &W*L.' to Ws.~e with tbe

near-ideal cur,,.)

Th. Bigborn pressur distance data *bow a factor deca~y thaa

the nwnr-Ideal eurv*,but the ditfrsrwncs in pressures at correspond-

ing distoneea arm relativel~y small; the waximm Is no uame tba'5

The etlpulstaa reuawiizy attac)ed to LL* u.v'-ia-A&I p;ak sh.cek

overresure WD chart in * 15% (.%afare=*~ 9).

Superficially, it vould apyear that tto near- Ideal height ef

burst charts cou~ld be wie within the reliability limtas tipuilated

by * i~~mnc up~ to yi.ULs of M~ t.
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4. COWT-miCw AID ~UT ?C

zeed. soley w~on tba sesrvewat or týA rs.aiod rmlius-tim and

poaa chok overinum r~iti data Of bhots B14bcrm, Mugatonic,

te@ Macaw"g with the etaadar: frre-aLIr cuna, It aypears as ihovab

the 6qirieal free-air ewmg ans va.id for as. vlth io l." v t,ý

- 20 LNt en to !*lgb. of bursts up to - 12,000 feet.

Posed qpm gmlace rauim -tlm dato of !iabors, wo sune.e, &:A

prse*ui.-distame 4&ta in the Mob rtcion Obtaiml from 814horm

it inppeare-at least e'.er.ieial2ly-m though the neat-idea1 beightv

of beirt cunmeacm. *be wsed within the reliability limit. atipalatel

La llferme 9 V to yiels at W8x.-

Altbough the borizontal sAi vertlcest redltim-tim data obtainad

In free &.1- ladicated that the verticZi~ shock prcvtb vas faster than

that cf the bWisoetal, tlý scatter of the data was great enoigh to

T a cetter of th~ee rodim-time data vudhe tndecmwae.

conaiderablry, r~mb modro aatuo ftesos&;cz

Ra0fertac 4). It suebch otet as than. of the rminI2 5sriC.ý ý-re

ever carried out *&&in, the ue of smoke rocksto IS recomiered.
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too 150 200 30- 400 500 000 t ,O00
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IMIUtftI-t1m d4t& WO LiWmIS 1 Figumas A.1 throt~ig A.6,

90eosff~l*5St tm Cquallou 3 uacd to fit Uic f.r'--tihr data of

SM"a 2NAW, DMOUR16 "A Mugc119 sWO 91"s **" ?shlw A.1. I
TABLE A.1 COEFFICIENTS FOR EQUATION 3

mirssmtel 953.Oh U^73.15 0.033396

Vt1%esL U74.56 7Mp.33 -0-0c%73

31110901" 9311135 1887.8?5 -0.01"51

Vil 0tf**inttO ft. Equalmon I (third ordt rja h'.. ..- wr-u.,wd

to 4% *Ae Owtae 406 Of Sh-A., 2Ulahon MI 00"t &rgwm SZa !A ftb A.-

TABL.E A.2. COEFFIZ'tF'NTS FORtlQAII I a 1111(l) 'dl~i It,

Shot o 0, sC

3"gwu 61-9 1.-9 -3.0.70 0.~63

39



__________ - iI_

SII + I I I

10= i ii ! , ' ____________________-
S' , I : 1 ,,

SJit, i ! - D IATA

- - 4+ !H

- A tlAlfM(• DATA I

2,cx - -!" ... . . . . ..

S0 o

5*4*rs AIM 4AL I Wi I!.tC0~sil

Vq•,' A -- 444. .. .... 4*t 04I~4 ~4I 44

40
_-:__SECRET



-l -.L -

0 I '0 20. 33 .s s

NOW3 Im



-011
I'

P4OC---I--

2w~ I f *&L Itu mcmo s UMO

Iror A~oc _____1 S. N. WA$.0U

44



_ km

- m"I -%%Gf tw .em U..mw



I AI

M4OOC--

96I io IARFA , I NS
UIeua Ireat Ik*A vIlvr."tIw.A

I 1



4W-L .

0 0I 0 20 Is

l i i iK aPIA NEIC
Figi A$ Vorltol _____V hw O ~l~

46



1. .1. wiew ad Otbaw; 0Selestd ateerpa Tram Dofam.

Atc~l SqrPott Adem -1 aojwe $A. 2ro$"o GI'iees Jbpr no.b

BONI Sauss OW) =ad 0 bIMett SO. 2250 00rWmt No. DA 1691

V4-=z 135; tdc.rtce, Gervaebww, amd Oar1., Im., vto,, nwaa

30 A~Mt 1963; secret aWatiistW bha.

R. 1. IN SoMaite b.s I Owt2aau Y~afaf Slant fbacmmai W.SA

UM bIl. It mXU~ 190&; DOtso- Atcale 58ort AVOWT Waabiqt*L-

25, D. C.; Seert hstwl&Ate vata.

3. P. Rnua MA Otbax-al 'aIwt Presws-e wA $back lhtamcmwa

Mooswsimae W n'1otagrf,- P"Ve3cte 1.1a, 1.2b, avA 1.15, Op'sentin

CMflD, iM 9W2; SOVW~WIM; 1955 . S. hvsI Mamai. Iabcmtay,,

UbAiz Oak, ftrr1mA; ksmeDt ~e.ad Data.

4. I.. 7. 3.1.MvU SmAiT. Diale; 'UAwb1~et man Shck Mwoamma

W by tOtasrsb, Ooeratltcr' It, PuwJect 1.3, wt 1303 Septaber

19539; V. S. Ibmil ftamew taahnytft, White OM, "brlaid; 8ecrot

V~irmerly Restricted D"t.

5S. B. A. awk*U ead J. A. Faiva. 'Ibamewat of fTo -Air

Atmaodelfint ?rssWOMI,- ProjeSt 1.1, OPeratles I no Vt1,,

ftbrawq 1959; Alr Iwo*e Cu1Aiko kearob Coutar, SiAfoz4, )hee.;

St-v: t FarnierIv' Re-.4ricted k)4ti

6. V. L. IWe Ao a . J.. I. olINMm; 'The Iretmat of Alrbsaot

*Alta -?im and ftemo Dis tane Data ty tho e anorf ?o~ymci*

Aiprdmatlaw with AiylUoatlca to Pata~toit Dkat,* MMT 61453,

V. S. hILYa1 Ortemes zabomu*T'e White Oak. abqla",al; mctsie*.

46



7.3.1. 3Matcm Pd . BULM; *Nek O9szWr*"w* Vb. Diatance

la free Alr,w ftOwet 6.1.3, OP*Mt~c IVY, Vf 613; Mohao 1953,

hiatl Ortacawv Ubm*tft Vblte Oak, NmxyImA. Secret betrlctv4

Data.

8. $&.W 0. ao; Dqepsae of Slut as Aw1eat lreeaur sod

?en~twre 5 DalIItlc busaruch iZboratcrU6 a .part Nlo. 4" Abe,~

PrMyISS OrOmdp fthzy1d; 15 MW 19M; &Weeotti"

9. 3. F. mmataft, 3w.; '1ow-Is" woem Dus~t pbsumue,'

SAU M~, %Il. fl; Nweb 196D; Wow*ne Atomic Sqvm Mo-w%*

vublvetau 25, D. C.,; fecret Maorlyp Rjtrieted Dita.

471-48



£5.? ACTItITIItA 90 * V a** %atetooItte:q£ (31991910 Italian

ICwttp weee6ee 11 9s0 It v a09 .. ,at Cow.4 £010

a kc OpaINe *qqu0410 116

C~s 9*09 A1914'-eA
. mtoi£4 CIDOc *K'L0C% t A (u ~ 99 .6 U)), Arm".1

I* AT- Wit kf" 9,50£AN 'At. 90 4a h511 raft

10UIAt- CA MOkx 9105* stett. aow 90~a Vw AFC. .01
~ Alit Otmoss SC-M9 too0 A of alI 1011?0IS4 0U01

I 14 1 £4 £0 4990 CDC#?L CWfT o 916 GAc l,. awatal of9014 ":$to%

19 Ca P'£I99O OR,59, 1, lot 9ý0 1.4 J.I, s:111.9 "1 14af

to0um stelCm, 9,10*0( lAs i *,SDC3IpC AIR 500(90

Is 9M.1o tts09 Awn? glot erta ll II 4COO Aft FOOrI

1, tusladSO 0(1001(95 91 LAO II0I 1ý1 APe~0 CAN" ~ I ft" &NTSC10

29 9Ct11W. ljfln 90wo $,&Yvon J-4-10-l Apw ML. it.3-1 30L£4 At

3.0 1C, 1 *4.4-44. 110.111111 &1* 1*40011? 014"Am

. t -Oman"0 pun9 &AWM,-IhI is, ".O.ft orAVATO 03~ e

"1 %*'90flh1 £019900 Its-i £19f 11(430* C 0t.ILC I99(0

9-INS 111.4 1 11 ANSCO- it,30 &III4 19C-0 CA 1411,11004 £435

909 A"1 '"MIS0 COW""

IS w , IV £4.CC(IS?5011 
v0tt

AN"i CI4£OCU*0 £ AOV*I (00 tooe v-11911 0D04.19*4X 00 V4£C(. £ Its0439

Cl~~~~~~~~~ x9 0e £4?14 af90I N144,1 
94C C 9990011"0££1390

Ct 0 I *LOS (049 A 11609 0414 10 00l?4 lot as%1 1(01 *' Sf 00** CIof?0 .e*1

0 S Am,9( CIAIII 00012C99?0k AC.? C0919 110 al).Act at U- AC

as. W* 35 A4mV Cow6* O w C49e*C.IICO*** 111 *0*-lu C4teoo ('Ow£c 1940" h

44*5 W4 49 ST&"$I~ CONI naA- COWAN*9) I "CIC #?FLO1 *CqmvA . ,Ctat&

3.4" C .C1101111t &Ag 404 1404 *401*01 00*009111 l*1?V 000

o n Avg IM.COI A W * &40 & I s-3 8 t ik C o lo01 I- (0or 9*03910'

IC 0e* I~C oe z

90- so .Jet so 00Wlat, *01*vtn coo$,& %so91 C I , O
,IC" Opt1 ?469t SST StellS"l MeI Cit4 Ilv-

to to:19 e35*l .41 .*9 .1 =CI. Due1 1£9£ *10*031CT? &M.

"£ Cal. It *01*. OF410 %A:C *Apo,:~ (09(*?9 11 I...

CA 6,* C":, 90*0 I..0A04 110-21 11*400 U 9,0A al.'% (A. IN?£1 .:

100 U&PPO Cft f INS* IC %;;I. *4

I9S v *009? 006CA 0101£ 4 16l1e LAS I" two01 (590 too 1 0 A £04 1 t

J, "VA CII 0*1*0tl~ L50140£m Cts erisa IC1( C 1f0I11'

T609 F ..1* .1 ..63* -X.l~ 190-190 Met30 .19 0C?*ISSD AI
"0 " "'t0*1 00o 990 9-0 aCt 04-*-064, ICC.*

at* 09IOA .1%9! Ma It as-,F~I
"Alto ~ ~ -IL o-~kt94m- I


